Postlarvae of penaeid prawns were collected in coastal waters. It was revealed that the relationship between the lengths of carapace and body parts such as the 6th abdominal somite or 3rd pereiopod was linear, and the difference in that relationship between species was supposed to be applicable for the identification of postlarvae. From this viewpoint, examinations and rearing experiments on wild postlarvae were carried out. It was revealed that the relative growth of carpus of the 3rd pereopod facilitated the identification of wild postlarvae, especially those with close similarities in morphology. The introduction of this new criterion is concluded to be useful for distinguishing species.
Postlarvae of penaeid prawns were collected in coastal waters. It was revealed that the relationship between the lengths of carapace and body parts such as the 6th abdominal somite or 3rd pereiopod was linear, and the difference in that relationship between species was supposed to be applicable for the identification of postlarvae. From this viewpoint, examinations and rearing experiments on wild postlarvae were carried out. It was revealed that the relative growth of carpus of the 3rd pereopod facilitated the identification of wild postlarvae, especially those with close similarities in morphology. The introduction of this new criterion is concluded to be useful for distinguishing species.
A reliable identification of wild postlarvae of the genus Penaeus is important for the selection of utilizable "seed" for prawn culture and for ecological research on prawn resources in coastal waters. Studies in that field in Southeast Asian countries have been conducted in Indonesia,1) the Philippines,2) and India,3) but the criteria proposed by the previous studies would not cover all the size ranges of postlarvae.
This may be derived from the fact that the morphological characters of postlarvae are developing and changing at each moult, and that neither the range of morphological variation nor a sequential observation of the characters have been studied in detail.
Furthermore, morphological similarities among species make it difficult to distinguish between them. Motoh and Buri2) reported in the Philippines that P. japonicus and P. latisulcatus and probably P. longistylus were morphologically very similar to each other and arbitrarily classified them together under the P. japonicus group, while two species of P. merguiensis and P. indicus were also included under the P. merguiensis group. Accrdingly, new distinguishing criteria will need to be introduced for these cases.
It has been reported2,4) that the relative lengths of body parts, such as the length of the 6th abdominal somite relative to that of the carapace, the length of the 3rd pereopod relative to that of the eye plus eyestalk, or the length of the inner antennular fragellum relative to the outer one differed The specified wild specimens of P. monodon, P. semisulcatus, and P. merguiensis showed linear relationships in the relative growth of body parts. The relative length of the carpus in P. merguiensis was shorter than that of P. semisulcatus, but longer than that of P. monodon, however an overlapping of species was observed on the specimens of P. merguiensis and P. semisulcatus less than 0.65mm in carpus length (Fig. 2) . The relative growth of the 6th abdominal somite of P. monodon and P. merguiensis was similar, and the relative lengths of these two species were slightly longer than that of P. semisulcatus, however the size distribution of the latter was limited (Fig. 3) .
Short Rostrum Group
All the specimens in this group could be separated into 3 subgroups according to the distinctive relative growth of the carpus. The rearing experiments of the specimens in each subgroup specified them as P. japonicus, P. latisulcatus, and P. longistylus. During the experiment, one species in each tank was detected, including dead specimens.
The relative growth of the carpus showed a certain overlapping in the former two species over 0.90mm in carapace length. The distinctive linear relationships between species
showed that the relative length of the carpus in P. japonicus was shorter than that of P. latisulcatus, but longer than that of P. longistylus (Fig. 4) . •› P. monodon.
•£ P. merguiensis.
•› P. semisulcatus.
•¤ P. japonicus.
• P. longistylus.
•oe P. latisulcatus.
The relative growth of the 6th abdominal somite in those three species was too similar to distinguish between them (Fig. 3) .
The bodies of these three species were well pigmented and brown in color, as was illustrated previously by Motoh and Buri, 2) but the body colors were slightly different. That of P. longistylus was darker and more pigmented than the other two, that of P. japonicus was slightly bluish, and that of P. latisulcatus was less whitish and pigmented, specially on antennules, than the other two. The specimens in this group are characterized morphologically by the presence of a pair of antennal spines, dorsal spinules on the 6th abdominal somite, and spinules around the epigastric spine, and morphological similarities among these three species are very close, however the spinules around the epigastric spine are sometimes absent on specimens of P. japonicus under 2.00 mm in carapace length ( Table 1) .
The identification of penaeid postlarvae in this study is charted as follows. Equations of the regression line between the lengths of carapace (X) and carpus (Y), the relative growth of the carpus, are also listed. The carapace length of wild specimens of P. semisulcatus ranged from 1.57 to 2.30mm, that of P. monodon from 2.05 to 2.87mm, that of P. merguiensis from 1.40 to 2.95mm, that of P. longistylus from 2.17 to 2.67mm, that of P.
japonicus from 1.60 to 2.72mm, and that of P. latisulcatus from 1.52 to 2.50mm, respectively. Fig. 5 . Relationship between the lengths of carapace (X) and carpus (Y) of P. monodon in the present site (A) and from a distant locality (B), and that produced in the laboratory (C).
Discussion
The postlarvae of P. japonicus, P. latisulcatus, and P. longistylus are close in morphology and were previously classified together under the P. japonicus group.2) The introduction of the relative growth of the carpus and the consequent detection of different body colors make it possible to specify them. The difference in body color between these 3 species is distinguishable. It may not always be conclusive due to slight differences, but it will be useful as a preliminary classification.
As to the specimens of P. monodon and P. merguiensis, they have similar morphological characters and are actually identified by the difference in their chromatophore patterns.2,3) The relative growth of the carpus makes it possible to distinguish between them. The specimens of P. merguiensis and P. semisulcatus under 0.65mm in carpus length and those of P. latisulcatus and P. japonicus over 0.90mm in the same show an overlapping of the relationships (Figs. 2, 4) , and differentiation between them by relative growth is not recommended then. A discussion on the usefulness of the relative growth of mentioned body parts concludes that the relative growth of the carpus more distinctively represents the characteristics of species than other factors, however the growth of the 6th abdominal somite makes it possible to differentiate the specimen into two groups (Fig. 3) . The postlarvae of P. monodon produced in the labratory show a different relative growth from wild ones (Fig. 5) . However, this phenomenon might be caused by a difference in living conditions, and it is supposed that the same species of wild postlarvae may be distributed under similar environmental conditions and no exceptional difference in growth may occur without reference to geographical distance. The wild specimens of P. monodon from Maros, about 700km distant, are compared with those of the present site (Fig. 5) , though the number of specimens is limited. More detailed study will be needed on this point.
Motoh and Buri2) introduced the length of the inner antennular fragellum relative to the outer length. The present study has tried to analyze their relative growth, but those body parts are concluded to be inadequate for analysis due to the small range of variation and the difficulty of measurement.
The body color or chromatophore pattern has been introduced to compensate for the difficulty of identification due to the morphological similarity, but they have been reported to show discoloration2,6) in preserved specimens.
Also on this point, the relative growth of body parts has a taxonomic value as well as the morphological characters.
Motoh and Buri2) reported that the carapace of P. japonicus group was slightly longer than the 6th abdominal somite. But the present study on the wild postlarvae of the short rostrum group has revealed that this relationship is reversed at around 2.50mm in carapace length, and the specimens smaller than that length have a carapace shorter than the 6th abdominal somite. As listed in Table 1 , morphological characters during the postlarval period of penaeid prawns change sequentially along with growth.
Therefore, a spotlike observation of these characters during the growth process, or a description without a range of variation in characters may not always be a representative character of the species, and may therefore be insufficient for identification.
Furthermore, a comparison between specimens should be carried out under the same standards, such as the same carapace length. It is supposed that the previous studies1-6) have described morphological characters at short intervals of the growth process and have not fully evaluated this point. Meanwhile, the introduction of relative growth has made it possible to compare species with body parts of the same length.
The presence of dorsal spinules on the 6th abdominal somite in P. semisulcatus is revealed in this study ( Table 1) . The failure to detect them in previous studies2,3) probably occurred because few spinules are observed on specimens of P. semisulcatus under 2.20mm in carapace length, while these spinules in the short rostrum group are numerous and apparent even at 1.80mm in carapace length. The presence of these spinules was reported also for penaeid postlarvae in the coastal waters of North and South America, and it was a key character for classification5) into white and brown shrimps, and for identifying6) species of the subgenus Farfantepenaeus. In Southeast Asian waters, both P. monodon and P. semisulcatus belong to the same subgenus Penaeus s. s., although spinules are present on the latter and absent on the former.
Therefore, in Southeast Asian waters, the presence of these spinules may not be a key characters for the subgeneric rank in penaeid postlarvae.
The identification of penaeid postlarvae has been carried out principally by morphological characters and by body color or chromatophore pattern, but the difficulty of identification due to morphological similarities or discoloration of preserved specimens has been pointed out. However overlapping of relative growth is partially observed, the present study concludes that relative growth may be introduced to differentiate between species.
